M aternal obesity and excessive gestational weight gain are associated with infant mortality, maternal weight retention during postpartum, and further adiposity years after birth for the mother and the infant. 1Y4 Based on the belief that they are ''eating for two,'' many pregnant women consume more food than necessary. 5 In addition, because some pregnant women fear that engaging in physical activity will harm their babies, they become more sedentary as pregnancy advances and defer regular exercise and weight management until after their babies are born. 6 Lifestyle interventions, focusing on improving diet and/or exercise, have the potential to reduce the risk of excessive gestational weight gain by 20%. 7 Self-monitoring of diet and exercise, a cognitive behavior strategy, has gained its importance in weight management. Engaging pregnant women in self-monitoring lifestyle changes, however, has yet to be studied.
The Pew Research Center found that 60% of 3014 adults in a US national survey self-monitored their weight, diet, or exercise. 8 Self-monitoring is ''the act of systematically observing and recording aspects of one's own behavior and internal and external environmental events thought to be functionally related to that behavior.'' 9(p411) Selfmonitoring has long been used as an assessment method to collect pretreatment data as well as to assess treatment effectiveness and compliance. 10 More recently, self-monitoring has been adopted as a lifestyle behavior change strategy. Through meta-analysis and systematic review, behavior scientists and obesity researchers conclude that selfmonitoring could be an effective strategy for increasing healthy eating and physical activity and improving weight outcomes. 11, 12 Self-monitoring, a cognitive-behavioral approach, requires 2 phases of personal action: measurement and performance improvement. During the measurement phase, a person observes, measures, and records a target behavior or outcome. Self-monitoring data can be collected with or without the assistance of equipment and recorded in paper-and-pencil logs, computerized diaries, or daily checklists. 13 In the performance improvement phase, the person evaluates monitored data against a reference value and subsequently develops short-and long-term improvement plans independently or in consultation with a professional to maximize or sustain the behavior change and achieve a healthrelated goal. 14 Interventions that ask participants to record self-monitoring data, share self-monitoring results with others (eg, researchers or care providers), receive immediate rather than delayed feedback, and use objective rather than self-report measures provide greater behavior change and more positive outcomes. 15 Cohen et al 16 theorized that self-monitoring facilitates clients' sense of control, autonomy, and self-efficacy, as well as enhances a collaborative relationship between a care provider and a client. Whereas some studies have examined targeted health outcomes of self-monitoring, only a few have explored persons' perceived benefits of selfmonitoring. A previous study on persons with human immunodeficiency virus, for example, revealed that selfmonitoring encouraged self-expression and resulted in an increased sense of well-being. 17 Similarly, only a few studies have identified perceived facilitators of and barriers to self-monitoring. In 1 study of food intake, physical activity, and weight loss in nonpregnant overweight and obese adults, limited organizational skills and competing responsibilities were reported as barriers to self-monitoring. 18 In another study of self-monitoring of skin changes to prevent melanoma, patients' limited experience with and cautious attitudes toward technology were reported to be barriers to self-monitoring when smartphones, laptop computers, or tablets were used. 19 Other studies found that patients with diabetes did not self-monitor blood sugar regularly if no hypoglycemic or hyperglycemic symptoms were experienced. 20, 21 Understanding how people experience self-monitoring and eliciting their views of the facilitators of and barriers to self-monitoring will provide foundational information needed to develop and refine self-monitoring interventions. No studies have investigated these factors in a population of overweight and obese pregnant women who are engaged in behavioral self-monitoring to prevent excess gestational weight gain. Such studies are needed as these women are a unique group whose health behavior has implications for infant outcomes. The aims of this study, therefore, were to (a) describe the experiences of overweight and obese pregnant women engaged in an intervention in which they monitored their eating, walking, and weight gain and (b) obtain the women's perceptions relative to facilitators of and barriers to self-monitoring and its benefits beyond weight management.
METHODS Design
This qualitative study was part of a pilot test of an 8-week self-monitoring intervention for overweight and obese pregnant women to prevent excessive gestational weight gain. The pilot test and results were presented elsewhere. 22 For this qualitative study, individual in-person semistructured interviews were conducted to explore women's experiences with self-monitoring of healthy eating, walking, and weight after participating in the intervention for at least 4 weeks. A reflexive iteration process was used for data analysis. 23 This analysis process involved ''visiting and revisiting the data and connecting them with emerging insights, progressively leading to refined focus and understandings.'' 23(p77) The study was approved by the Indiana University Institutional Review Board. Written informed consent was obtained from all participants.
Participants and Settings
To participate in this qualitative study, participants must have completed at least 4 weeks of self-monitoring. Of the 22 women initially enrolled in the self-monitoring intervention, 13 participated in this qualitative study, including 12 women completing self-monitoring for 8 weeks and 1 woman for 4 weeks. Other inclusion criteria based on the 8-week self-monitoring intervention were as follows: (a) singleton pregnancy of at least 14 weeks' gestation, (b) prepregnancy body mass index = 25 to 40 kg/m 2 , (c) able to speak and read English, and (d) no obstetric, medical, or psychiatric problems that would restrict diet or physical activity or ability to perform self-monitoring or to engage in meaningful conversation.
The women were recruited during their first prenatal visits to 2 prenatal clinics in a Midwestern city by research staff. One clinic was located in a community health center, and another belonged to a health network. Racial and ethnic distributions in both prenatal clinics were similar: 60% African Americans, 30% whites, and 10% others.
Study Procedure
In the self-monitoring intervention, each participant received a weight scale, a food measuring cup, a water bottle, and a pedometer. In the first 4 weeks of the self-monitoring intervention, pregnant women self-monitored weight (weeks 1Y4), vegetable intake (week 2), fruit intake (week 3), and low-fat protein/dairy intake (week 4). In the second 4 weeks, participants self-monitored weight and walking (weeks 5Y8), low-fat protein/dairy intake (week 7), and low or no-sugaradded beverage intake (week 8).
Recommended goals for weight gain, healthy eating, and walking were given to the women. The recommendations were that overweight women should gain no more than 0.75 lb each week and 15 to 25 lb throughout the pregnancy and that obese women should gain no more than 0.5 lb each week and 11 to 20 lb throughout the pregnancy. 24 Healthy eating goals included eating 3 cups of vegetables per day, 2 cups of fruits per day, low-fat protein or dairy foods 3 times per day, and low or no-sugar-added beverages 3 times per day. 25 Exercise goals included walking 30 min/d for at least 5 d/wk. 26 The women recorded selfmonitoring data related to these goals daily in logs and mailed the logs to the research office weekly.
For this qualitative study, the semistructured interview was explained to each woman by the research staff upon enrollment into the self-monitoring intervention, and informed consent was obtained. The first author conducted the interviews. To build a preinterview relationship, the first author called or e-mailed each woman 3 to 7 days before a scheduled interview to introduce herself and to confirm a woman's continued willingness to participate in the interview. Of the 13 women, 10 were interviewed in a private patient room at the prenatal clinics, and 3 were interviewed by phone.
The women were first asked the following open-ended question: Please tell me about your experience in checking your weight, eating, and walking for the past 8 (or 4) weeks. Additional questions to solicit more focused responses were as follows: (a) What made it hard to keep track of your weight, what you ate, and how long you walked? (b) What helped you to achieve your goals each week? (c) What would you do differently if you were to do it again? The interviews lasted approximately 30 minutes, and each participant received a gift card of $20. The interviews were audio taped and transcribed verbatim.
Data Analysis
The first author and a PhD nursing student conducted the data analysis. The first author is an expert in prenatal health promotion and content analysis. The doctoral student has an undergraduate degree in exercise science and has experience in a home visitation program for low-income pregnant women. They read the entire transcripts several times in order to become familiar with their content as a whole. They independently extracted relevant text units, which are sentences or paragraphs relevant to the study purpose, and coded each with a label that captured its essential meaning. For instance, a code of ''visual cue'' was assigned to the sentence, ''I look at a calendar and see what day it is, and that keeps me on track.'' They compared and discussed the codes until they reached consensus on the best labels for each text unit. They then grouped codes with similar meanings to develop categories. Similar categories were grouped into 5 common themes, and a theoretical schema to describe the relationships among the themes was developed by the first author. Both coders discussed and modified the schema by again reviewing the transcripts. To enhance the credibility of the findings, the codes, categories, themes, and final schema were then reviewed by the second author, an expert in qualitative research methodology, who confirmed the analytic decisions made in developing the schema. Table 1 shows demographic and obstetric information of the 13 women. The mean age of the women was 29.5 years. More women were obese (69%) than overweight (31%). The majority were African American (77%) and not married (69%) and had had a previous pregnancy (77%). Most (69%) were in their third trimester of pregnancy at the time of the interview.
RESULTS Participants

Common Themes and Their Relationships
The Figure presents the theoretical schema that depicts the 5 major themes, the categories that comprise each theme, and the proposed relationships among the themes. Table 2 lists the themes, the categories, and several quotes that represent each of the categories. Each theme is described below.
Theme 1: Making Self-monitoring a Habit Many women suggested that self-monitoring is needed to become an automatic, regular activity or something one gets ''used to doing.'' During the intervention, the women established the habit of self-monitoring in 1 of 2 ways: they either enhanced self-monitoring practices they already had developed, or they developed new self-monitoring practices. Some women stated that self-monitoring was not ''extra work'' for them because they had been doing some form of self-monitoring prior to the intervention, whereas other women had to make efforts to develop new habits of self-monitoring because they had not engaged in this practice previously.
Theme 2: Strategies for Self-monitoring The women identified 2 strategies that helped them to selfmonitor: visual reminders and tracking aids. Several kept their monitoring logs in plain sight, such as on the refrigerator, in the middle of a table, or next to a weight scale. Calendars were also used to keep them ''on track.'' The women mentioned using tracking aids, including measuring cups, pedometers, and weight scales, to help with Abbreviation: FOB, father of baby; TANF, temporary assistance for needy families; WIC, the special supplemental nutrition program for women, infants, ans children.
FIGURE.
Theoretical schema of self-monitoring lifestyle behavior. It wasn"t hard because basically I"m monitoring stuff that I already do. I mean it just, the fact that I"m measuring basically on those weeks that I have to measure, cup-wise, but I mean, other than that, I"m already doing that on a daily basis, so it wasn"t hard at all.
I just always had a little bit; I always try to monitor it just because I"m active, and because of my weight in general, even being active, it"s always something I kind of monitored, and it"s always trying to eat healthy because it"s fuel for the body, and stuff like that. So it"s already kind of engrained.
Developing new self-monitoring habits
Like this morning, I just got up, and I looked at the scales because I was so used to it at this point. Now I"m used to doing it. It just became a normal part of life at this point.
As soon as I started working, when I put my walkie on, I put my little thing on, so that kept me tracking, making sure I knew exactly when I put it on.
Usually, it was just to monitor your weight, which isn"t terrible, because you get on the scale in the morning, and you get into that habit.
Strategies for self-monitoring
Using visual reminders I had kept my paper on the refrigerator, so that was like I go in the kitchen all the time. So I"m like you cannot miss it I have it sitting right on the table. It"s never out of my eyesight. So it sits right on my table, so I won"t miss it, or I won"t miss a day.
Keeping the log by bed, and when I woke up, I see it and wouldn"t forget it.
I look at a calendar and see what day it is, and that keeps me on track.
Using tracking aids
Honestly putting it in that measuring cup made it seem like it was more than what I would normally put. If I took 2 spoons, 2 serving spoons full that it would be half that cup size. So eating like 1 cup of vegetables or 1 cup of fruit, I was like, wow, I wasn"t eating enough.
As far as the motivation for walking, the pedometer helped a whole lot so that I would actually track that I am doing walking, that I"ve taken this time to actually get up and move around and stay active.
But basically, I have a scale now that I can check my weight and see what I"m doing with that, or oh I might be eating too much, this serving cup, so let me cut down, or whatever.
Barriers to self-monitoring
Forgetting Now remembering to weight myself was a trick because I was like, oh man, I forgot to weigh myself and had to go back and weigh myself.
It is a little harder to remember to write down the walking just because sometimes there have been maybe 2 or 3 times I went walking.
Actually documenting the process to me, it was a little difficult sometimes because sometimes I forgot. I wrote on another piece of paper, and then I had to go find the piece of paper that I wrote it on.
A lot of time I"d start walking, and I"m like I forgot to turn my pedometer on, so I"d walk a little extra to make up for that time that I didn"t record.
Defective tracking aids The scale kind of messed up on me. One time, it said I was one size, and I would get back on it, and then I would be another size. So I was a little confused about that, but other than that, no, I can"t think of anything.
The only suggestion and the only issue that I did have out of it was the fluctuation of the scale. I"m not sure if it was me or if it was the scale. That"s the only thing. So I"m not sure if it was something going on with the scale itself but maybe looking into that.
Complexities of food monitoring
Maybe pictures of portion sizes or emphasis on the fact that you do not need to eat for 2 people.
The one thing that was sometimes challenging with the fruits were like, say, if you eat an apple, then how do you document that because you don"t necessarily document as cups, but is it a small, medium, large. 
Life events
My mom passed away in July. I kind of fell off the wagon a little bit as far as recording, but when you"re going through a crisis or something, writing stuff down was the last thing on my mind.
Probably just like on the off days when I wasn"t working. Sometimes you didn"t really feel like getting up and actually going and doing your walks.
I think there were a couple of times when I traveled and making sure to take the scale with me and remembering that kind of stuff was the biggest issue.
I mean it"s hard when you have to keep track of everything when you are busy too.
Benefits of self-monitoring
Trying new things I tried yogurt for the first time, and it was pretty good. I never really liked yogurt, but it was good. So I really started eating a lot of it lately.
A lot of the times I"m used to eating a lot of canned fruits or things like that. Now I try to grab fresh fruits. I"ve never eaten a fresh pineapple. So I actually went to the grocery store yesterday and got fresh pineapple, so that we can try that. I"m still trying to broaden my horizons and look at more things that I can do that"s healthy and not just fix the same old thing every single day.
I didn"t want to lose too much weight during pregnancy, but I cooked some food at home and that might have beenI no more fast food. I cook [for] myself now. No more fast food.
Being mindful
It actually helped me think mentally, okay, so if I eat this, I don"t need to eat nothing else because to me sometimes I feel like I"m not eating enough when I know well enough I did eat enough.
But for me it at least made me conscious of what I was eating. It made me think about things a little bit more.
The food, like monitoring weight, that was just, it was just being more mindful of my choices from like lunch, and kind of dinner, and sometimes breakfast, what I ate, just to make sure I got certain foods in.
Just having to record it every day and go, oh, I didn"t eat that, let me go andI especially because I"d record before dinner or something, I"d be like, oh, I should eat more of that.
Being in control
Sometimes it helps to let the patient lead just a little bit without taking complete control of everything and making her feel like it"s all about the baby, and you"ve just got to get in where you fit in. Let them be involved in making the decisions.
I can"t think of anything because they didn"t really take me through anything. I really did everything on my own.
It"s me wanting to do, you know what I"m saying, what I had to do to stay on track, so I mean I really didn"t have to have any push behind me to do it, so there wasn"t any barriers that I needed to try to help myself get through to do that, so it"s something that I know I had my mind set on and to do it, so I just did it.
Planning ahead
It made me plan a little bit ahead of time what I was going to eat throughout the day to make sure that I would try to meet the goals.
With the physical activity, I actually thought, I had to plan out when I was going to do it to make sure that I had the time and the energy, because I didn"t want to wait until so late at night where I would just be so tired and ready to go to bed.
So it definitely makes you keep in mind what did you eat, what did you drink, how did youI what physical activity are you going to do, and when are you going to do it, and how are you going to do it, until it makes you plan a lot more than you probably normally would.
Drawbacks of self-monitoring
Creating stress I can honestly say if I wasn"t pregnant that wouldn"t have been hard to do, but being pregnant and her [she], the baby, consuming so much, you feel like if you don"t eat enough you feel fatigued, and you feel tired and drained. So limiting myself to what I have to eat and what I had to do, then that was kind of, and I put that on my paper. That was kind of stressful, but once again, it"s a mind-over-matter thing.
I mean sometimes you worried a little bit that you weren"t going to hit that weight mark because you didn"t want to go over, but it was pretty easy.
It was sometimes a little stressful just hoping, oh, I hope I didn"t go over this week or double checking your weights and stuff.
their self-monitoring. They used these aids not only to estimate the quantity of their food intake or to track the distance they walked, but also to motivate them to ''get up and move around'' and change their behaviors, such as cutting back on what they were eating.
Theme 3: Barriers to Self-monitoring Four barriers to self-monitoring were reported: forgetting, defective tracking aids, the complexities of food monitoring, and life events. Several women acknowledged that they often forgot to weigh themselves, record their weight, write down what they ate, or put on their pedometer before going for a walk. Some women attributed their forgetfulness to being disorganized. One woman said she would write her tracking information on a piece of paper, but then she ''had to go find the piece of paper.'' Tracking aids that did not work well were another barrier to self-monitoring. A couple of women had trouble with weight scales that seemed to fluctuate, and others had trouble with their pedometers not working properly. A third barrier was the complexities of food monitoring. Some women were uncertain about how to determine if foods were ''low fat'' or ''protein rich.'' Other women had trouble quantifying foods that could not be measured in cups such as pieces of fruit. Life events, such as traveling or family deaths, could interfere with daily routines and therefore made the women ''fall off the wagon'' for self-monitoring.
Theme 4: Benefits of Self-monitoring
The women identified 4 benefits, beyond weight management goals, as a result of their self-monitoring activities. These benefits included trying new things, being mindful, being in control, and planning ahead. Some of the women tried new ways to eat healthy as a result of self-monitoring. They tried new foods such as yogurt or certain fruits, replaced processed items with fresh foods, and cooked at home rather than eating fast foods. The women became more mindful of their eating and activity choices. They were more ''conscious'' of their weight and more attuned to what they were eating, how much they were eating, and how active they were. They felt more in control because of the self-monitoring. Several remarked that although the researchers ''led'' them a bit, they were in charge of their decisions and behaviors and accomplished their successes on their own. They ''set their mind'' to make changes and ''just do it.'' Many women reported that self-monitoring encouraged them to ''plan ahead'' what to eat, when to eat, and where to walk.
Theme 5: Drawbacks of Self-monitoring Although most women espoused the benefits of selfmonitoring, some suggested that it could become stressful. Some became frustrated when they could not ''keep up with'' self-monitoring or when they were unable to achieve goals. Some felt they ''did not eat enough and felt tired and drained.'' Others were distressed when they could not ''hit that weight mark,'' or they would ''go over'' their weight gain target goal.
DISCUSSION
Thirteen overweight or obese pregnant women were interviewed about their experiences with self-monitoring their eating, walking, and weight as participants in an intervention aimed to prevent excessive gestational weight gain. Findings were summarized into a theoretical schema that included 5 major themes: making self-monitoring a habit, strategies for self-monitoring, barriers to selfmonitoring, benefits of self-monitoring, and drawbacks of self-monitoring. The finding that participants strived to make self-monitoring a habit was promising because the long-term effectiveness of this approach rests on it becoming a routine part of persons' daily lives. 27 Although we recognize that the intervention was brief, and we do not know if the participants continued the self-monitoring on a regular basis after the intervention ended, they did view the practice as one that needed to be integrated into their everyday lives and to be sustained.
The women in our study reported that self-monitoring gave them a sense of self-control. This finding is in support of a proposition made by Cohen and colleagues 16 that self-monitoring can increase persons' sense of efficacy and autonomy. Further, the finding that women in our study articulated a sense of mindfulness indicates that selfmonitoring fosters a cognitive change and can make persons become more self-aware and self-empowered. 17 Although our participants found the use of everyday visual reminders, such as calendars or paper logs attached to a refrigerator, helpful in facilitating monitoring, other researchers have investigated the use of technology (eg, smartphones, wireless Internet, personal digital assistants [PDAs]) to remind persons to self-monitor with mixed results. In 1 study, sending text messages to prompt pregnant women to eat a healthy snack or go for a walk was found to be effective in preventing the women from gaining excessive gestational weight. 28 In another study, using a PDA to send automated messages to study participants to remind them to track physical activity status, however, found no differences in mean number of weekly entries between participants using PDAs and those using paper records. 29 Having visual reminders in clear view might be more important than how reminders are sent to persons who are doing self-monitoring. Nevertheless, future research may investigate how personal preference regarding how and when a reminder is received influences self-monitoring practices and behavior outcomes. Our findings about forgetfulness and life events interfering with monitoring are consistent with the findings of Burke and colleagues, 18 who reported that participants who were
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A www.cns-journal.com not able to keep up with self-monitoring often had organizational deficiencies or competing responsibilities. Although most studies find that self-monitoring is not associated with negative psychological outcomes, 30 some women in our study did report that it could be stressful because of the demands of self-monitoring and failure to achieve goals. Similarly, another study revealed that although self-monitoring of blood sugar gave some participants a sense of confidence, freedom, certainty, and peace of mind, it made others feel frustrated, anxious, or helpless. 14 More research is thus needed about the negative repercussions of unsuccessful self-monitoring in pregnant women. Because continued failure in achieving therapeutic or behavior goals may result in discontinuation of self-monitoring, 21 it is likely that additional support would be necessary for persons who fail to meet their objectives.
Our findings should be considered in the context of several limitations. Because the study was a preliminary pilot study of the intervention, the sample size was small, the intervention was conducted at only 1 geographical location, and the sample had little racial diversity. Furthermore, our study included only overweight and obese pregnant women, whose experiences in self-monitoring may differ from those experienced by pregnant women who are normal weight or underweight.
Implications for Practice
Despite these limitations, the schema we developed does have implications for practice. Our findings suggest that clinical nurse specialists can ascertain ways pregnant women may already be engaged in self-monitoring to improve healthy eating and physical activity and discuss with them how those practices might be enhanced to ensure proper gestational weight gain. Clinical nurse specialists should reinforce the notion that self-monitoring is a habit that needs to be well integrated into everyday routines and that selfmonitoring of health behavior and gestational weight may help pregnant women gain a sense of self-control and be more mindful of their healthy eating and physical activity.
The findings also provide some possible strategies that can assist pregnant women to successfully self-monitor as well as point to some common barriers that can be discussed by clinical nurse specialists. For example, clinical nurse specialists can discuss with pregnant women when they might be most at risk of ''forgetting'' to self-monitor and how they might continue the practice when their daily routines are interrupted. Issues related to dealing with the complexities of self-monitoring can be addressed by educational approaches in which topics such as how to determine the quality and quantity of a wide variety of foods can be discussed. Clinical nurse specialists should also be aware that although pregnant women identify several benefits to self-monitoring, some women experience stress if they are unable to consistently track their behaviors or achieve their goals. The stress of self-monitoring should be openly discussed with pregnant women so that they do not attribute difficulties with establishing the habit of selfmonitoring as a personal failing. If necessary, additional support may need to be provided for pregnant women who experience stress while performing self-monitoring.
CONCLUSIONS
The experiences of overweight and obese pregnant women engaged in self-monitoring their eating, walking, and weight gain were explored with semistructured interviews. To continue self-monitoring on a regular basis, pregnant women would need to integrate it into their daily life routines. The schema developed from this study increases our understanding of what helps pregnant women in selfmonitoring, what gets in the way, what benefits are derived from self-monitoring, and what disadvantages might be associated with this approach. The schema can provide guidance for clinical nurse specialists who are considering integrating self-monitoring strategies into weight management programs for overweight and obese pregnant women.
